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(54) Bicyde computer 

(57) A bicycle cycle computer Includes a main unit 
having a primary microprocessor, a display and three 
contacts; a plurality of sensors; and a secondary micro- 
processor provided on the bicyde and connected 
between the plurality of sensors and the main unit, for 
receiving parallel signals outputted from the plurality of 
sensors, the secondary microprocessor converting the 



received parallel signals into a serial signal and gener- 
ating a synchronous clock signal, which are transmitted 
to the main unit through two of the contacts of the main 
unit, processed by the primary microprocessor and dis- 
played on the display. 
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The present invention relates to a bicycle cvde 

'P^' P«^^' per minute 

S: I? °P«''s«on. the pulse of the rider, the 

ambient temperature, the geographical height and the 

ie speaking, since a bicycle cyde computer 

^ ^""^'^ ^"^ -^'"'^^ outdoorsjt is 
*? "°* ''°'^act but also waterproof 
shochproof and weatherproof. As shown in Figure 1 a 
conventional, commerdally available bicyde cyde com- 
puter comprises a main unit 1 0. and a display 20 for dis- 
playing date, sud, as the speed, the distance traveled 

r«f^ l^^' 'P'"' P'"^'^^ *e front sur^ 
SLfofL* T" ^ "^"^^ ^"«°" 12 for selecting 

different di^laying modes is provided below the display 
20. Figure 2 shows the ba* of the main unit 10. In Rg- 
ure 2. reference numeral 13 denotes a battery cap for 
covering a battery accommodating chamber 14 
daiotes a set button for switching among different" data 

SSf"^ J.^'*'^'*^® representing the 

S!. "^'^^ *° ^ microprocessor (not shown) 

u^telted insKle the main unrt 1 0. and 1 7 denotes a 3 
contact as a common ground. - 

h«n« *° P'®^®"* ""it 10 from 

bang stolen the main unit 10 is preferably made to be 

detediable from the bicycle and portable. For this pur 
equipped with a brad^et 30, as shown in Figure 3 whidi 

a s"^r?i °"th' ''""^'^ °* ^ '"■^^^^ ''^ 
a screw 31. The mam unit 10 can be inserted in the 

diredion indicated by the arrow A as shown in Figure 3 

so «i to be detachaWy mounted onto the bracket 30. 

mis^the rider can easily remove the main unit 10 from 

mount the main unit 10 again later. 

30 Jl'thZ* ^^'^^ ^ connedion between the brad^et 
30 as shown in Figure 3 and two sensors 42 and 52 via 
^es 46 and 56. Figure 5 shows the position relation- 

S^Tfif?*!" ! ""^^"^ ^ "^""'^^ °" spoke 92 of 
the front wheel and the sensor 42 of Figure 4 mounted 
on the inside of the fork 94. fadng the magnet 44. and 

P****^ relationship between a 
« ^^T^ °" ^ '■'^'de of the crank 95 and 
the sensor 52 of Figure 4 mounted on the diain stay 96 
facing the magnet 54. 

Among various data which can be displayed on the 

fl2 ?i!Sf °"i«''«*«*« '"'^'"ding the speed, the distance, 
tfie pedal rpm, etc., are obtained from signals supdHed 
by the sensors 42 and 52 mounted on the fork 94 and 



ttie chain stay 96, respectively. The sensors 42 and 52 
detect the numbers of rotatfon of the front wheel and the 

^l^^^ ^ ^ *® associated magnets 44 

and 54. The sensors 42 and 52 fransmit thus detected 
5 signals via the cables 46 and 56 to the bradiet 30. The 
signals are then transmitted to the microprocessor (not 
shown) in the main unit 10 through metel contacts 35 
and 36provKled on the brad«t 30 which are in electrical 
connection with the contacts 15 and 16 on the back of 
,0 the main unit 10 when the main unit 10 is mounted on 
ll! h!" ^ « '"'*=^°P'-«^essor performs, for exam- 
ptejdentif icaton, counting and calculation, on the sup- 
plied wheel rpm and pedal rpm data, and the processed 
data are then di^yed on the display 20. 

IS For example, the microprocessor of the main unit 
10 calculates the speed by multiplying the wheel rpm 
^ ^e arcumferential length of the front wheel and 
«^ates flie distance traveled based on the calculated 
«, °"' *® 'P'^ °' the average 

T^Z. '"^'^'^ ^ ^ 

TT^erefore. as tar as the main unit 10 of a cyde com- 
puter having two sensors 42 and 52 as mentioned 

S?L ® °' transmitting signals supplied from 

the t^o sensore. respectively, to the microprocessor in 
l^e mam unit 10 and a contact 1 7 for a common ground. 
n^l^n l^f^^^ *° ^ 'east three contacts 

unrt 10 with a waterproof arrangement in onler to pre- 

^olT' ^ '^"^"S '"'^O' of unit 

10 to thereby result in a short circuit phenomenon. A 

J^cal waterproof arrangement for the contact is shown 
bottomof a lower case 10a of the main unit 10. Water- 

^il^.: ^^ '•«=P«*'ely. Contadpins 15c, 

16C and 1 7c are inserted to pass through the respective 

*'™ii respective holes. Springs 

£' S !S \? '"^""3 '^oita^ Pins 

nSl' outwards are provided between the 

th?r« ^^'^^ board 1 02. It is apparent that 

!I waterproof arrangement for the contact is relatively 

^ manufacturing cost therefore i^ 

Recently, following the development of the ha"JIdin 
type gear shiftina ria^i/^a a.^ «■ • , ( 



bar^ype gear shifting device and the elertronic gear 
Shifting device, there is a demand for a new generation 

mentoned data concerning the speed, the distance, the 
tme and the pedal rpm. is also capable of displaying 

exerted on the crank shaft, the ambient temperature 
55 ttie geographical height and even the pulse of the rider 

«nJl®*IlV''^"'''*^"* '"""'^^^^ "1 """iber of the 
sensors and hence the metal contacts on the bad. of 

the mam unit and the corresponding metal contacts on 
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the bracket Due to the significantly increased number 
of the metal contacts, it Is difficult to keep the main unit 
compact In addition, it is necessary to provide a water- 
proof arrangement for each of the contacts, thereby 
resulting in a very complicated structure and an 
increased manufacturing cost. 

SUMMARY OF THE INVENTION 

In view of the aforementioned problem, it is there- 
fore an object of the invention to provide a bicycle cycle 
computer which is capable of displaying more kinds of 
information when compared with conventional cyde 
computers without increasing the number of contacts on 
the main unit thereof. 

In order to achieve the above object, according to 
the Invention, there is provided a bicycle cycle computer 
comprising a main unit having a primary microproces- 
sor, a display and three contacts; a bracket mounted on 
the bicycle and on which the main unit is detachably 
mount^; a plurality of sensors Including a wheel speed 
sensor, a pedal rpm sensor, a front gear sensor and a 
rear gear sensor which are mounted on the bicycle and 
sensors which are attached to a rider's body, for detect- 
ing various physiological conditions of the rider; and a 
secondary microprocessor provided on the bracket and 
connected between the plurality of sensors and the 
main unit, for receiving parallel signals outputted from 
the plurality of sensors, sad secondary microprocessor 
converting the received parallel signals into a serial sig- 
nal and generating a synchronous clock signal, which 
are transmitted to the main unit through two of the con- 
tacts of the main unit, processed by the primary micro- 
processor and displayed on the display. 

The object of the invention can also be achieved by 
providing a bicycle cycle computer comprising a main 
unit having a primary microprocessor, a diq3lay and 
three contacts; a plurality of sensors including a wheel 
speed sensor, a pedal rpm sensor, a front gear sensor 
and a rear gear sensor which are mounted on the bicy- 
cle and sensors which are attached to a rider's body, for 
detecting various physiological conditions of the rider; 
and a secondary microprocessor provided on the bicy- 
cle and connected between the plurality of sensors and 
the main unit, for receiving parallel signals outputted 
from the plurality of sensors, the secondary microproc- 
essor converting the received parallel signals into a 
serial signal and generating a synchronous clock signal, 
which are transmitted to the main unit through two of the 
contacts of the main unit, processed by the primary 
microprocessor and displayed on the display. 

The object of the invention can also be achieved by 
providing a bicycle cycle computer comprising a main 
unit having a primary microprocessor, a display and 
three contacts: a bracket mounted on the bicycle and on 
which the main unit Is detachably mounted; a plurality of 
sensors including a wheel speed sensor, a pedal rpm 
sensor, a front gear sensor and a rear gear sensor 



which are mounted on the bicycle and sensors which 
are attached to a rider's body, for detecting various 
physiological conditions of the rider; and a secondary 
microprocessor provided on the bracket and connected 

5 between the plurality of sensors and the main unit, for 
receiving parallel signals outputted from the plurality of 
sensors, the secondary microprocessor converting the 
received parallel signals into a serial signal and gener- 
ating a synchronous dock signal, which are transmitted 

10 to the main unit through two of the contacts of the main 
unit, processed by the primary microprocessor and dis- 
played on the display, wherein the primary microproces- 
sor outputs a control signal based on the serial signal 
and the control signal is transmitted to an electronic 

75 automatic gear shifting device for performing gear shift- 
ing through the secondary microprocessor, the serial 
signal and the control signal being transmitted between 
the primary and the secondary microprocessors 
through the same contact. 

20 The object of the invention can also be achieved by 
providing a bicycle cycle computer comprising a main 
unit having a primary microprocessor, a display and 
three contacts; a plurality of sensors including a wheel 
speed sensor, a pedal rpm sensor, a front gear sensor 

25 and a rear gear sensor which are mounted on the bicy- 
cle and sensors which are attached to a rider's body, for 
detecting various physiological conditions of the rider; 
and a secondary nticroprocessor provided on the bicy- 
de and connected between the plurality of sensors and 

30 the main unit, for receiving parallel signals outputted 
from the plurality of sensors, the secondary microproc- 
essor converting the received parallel signals into a 
serial signal and generating a synchronous clock signal, 
which are transmitted to the main unit through two of the 

35 contacts of the main unit, processed by the primary 
microprocessor and displayed on the display, wherein 
the primary microprocessor outputs a control signal 
based on the serial signal and the control signal is trans- 
mitted to an electronic automatic gear shifting device for 

40 performing gear shifting through the secondary proces- 
sor, the serial signal and the control signal being trans- 
mitted between the primary and the secondary 
microprocessors through the same contact. 

Preferably, a separated key buttons box is further 

45 provided on a handlebar of the bicycle and connected to 
the secondary microprocessor, for remotely controlling 
the main unit, so that the rider can select the displaying 
mode without moving his hands away from the handle- 
bar. 

so Preferably, the display of the main unit displays one 
or simultaneously more of the speed, the pedal rpm. the 
gear in operation, the time, the mileage and the physio- 
logical condition of the rider. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a front view showing a main unit of a 
conventional bicycle cycle computer; 
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Figure 2 is rear view showing the main unit of the 
conventional cyde computer of Figure 1 ; 
Figure 3 is a side view showing the state of the 
main unit of Figure 1 mounted on a bracket; 
Figure 4 is a perspective view showing the connec- s 
tion between the bracket of Figure 3 and two sen- 
sors; 

Figure 5 is a side view showing the mounting man- 
ner of a wheel speed sensor and a wheel magnet- 
Figure 6 is a perspective view showing the mount- io 
ing manner of a pedal rpm sensor and a pedal mag- 
net; 

Figure 7 is a sectional view showing water-sealed 
arrangements for metal contacts of the main unit; 
Figure 8 is a block diagram showing a bicycle cyde is 
computer according to a first embodiment of the 
invention; 

Rgure 9 is a wave form diagram showing a serial 
data signal and a synchronous clock signal; 
Figure 10 is a block diagram showing a cycle com- 20 
puter according to a second embodiment of the 
invention; 

Figure 11 Is a block diagram showing a cycle com- 
puter according to a third embodiment of the inven- 
tion; and ^ 

25 

Figure 12 is a block diagram showing a cycle com- 
puter according to a fourth embodiment of the 
invention. 



DETAILED DESCRIPTION OF THE EMBODIMENTS 
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Rgure 8 is a block diagram showing a cycle compu- 
ter according to a first embodiment of the invention. As 
shown in Figure 8, a cycle computer 1000 comprises a 
main unit 100 and a bracket 300. The main unit 100 Is 35 
detachably mounted on the bracket 300 as described 
above in reference to Rgure 3. Similar to the conven- 
tional main unit 10 shown In Figures 1 and 2. the main 
unit 100 Is provided with a primary microprocessor 110 
and a display 200 for displaying various data processed 40 
by and supplied from the primary microprocessor 110. 
In addition, a mode button 120 tor selecting different dis- 
playing modes is provided on the front surface of the 
main unit 100. Three metal contacts 170. 180 and 190 
which are connected to the primary microprocessor 110 45 
via signal transmission lines 171, 181 and 191, respec- 
tively, are provided on the back of the main unit 1 00. The 
contact 170 serves as a ground terminal, while the con- 
tact 1 80 Is an input terminal for receiving a synchronous 
clock signal and the contact 1 90 is an input terminal for so 
receiving a serial data signal (described in detail later). 
A waterproof arrangement as shown in Figure 7 is pro- 
vided for each of the contacts 1 70. 180 and 1 90. 

The shape of the bracket 300 Is substantially the 
same as that of the conventional bracket 30 as shown in ss 
Figures 3 and 4. However, according to the invention, a 
secondary microprocessor 310 Is built in the bracket 
300. Three metal contacts 370, 380 and 390 are pro- 



vided on the surface of the bracket 300, and when the 
main unit 100 is mounted on the bracket 300, the con- 
tacts 1 70. 1 80 and 190 of the main unit 100 are brought 
into contact witii the contacts 370, 380 and 390 of the 
bracket 300, respectively The contacts 370. 380 and 
390 are connected via signal transmission lines 371, 
381 and 391 to three output terminals of a one-way par- 
allel/serial signal converting circuit 320 (described in 
detail later) in tiie secondary microprocessor 310, The 
contact 370 serves as a ground terminal for the circuit 
320. The contact 380 is used as a synchronous clock 
signal output terminal for tiie circuit 320 and the contact 
390 Is a serial data signal output terminal for tiie circuit 
320. 

As shown In Figure 8. In addition to the one-way 
parallel/serial signal converting circuit 320. the second- 
ary microprocessor 310 furtiier comprises a wheel 
speed sensor input circuit 314, a pedal rpm sensor input 
drcutt 315, a front gear sensor input drcuit 316, a rear 
gear sensor input circuit 317, and a key buttons input 
circuit 318. Output signals from these circuits 314, 315, 
316, 317 and 318 are transmitted to tiie one-way paral- 
lel/serial signal converting circuit 320. 

A wheel speed sensor 42 mounted as shown in Fig- 
ure 5 is connected to the wheel speed sensor Input cir- 
cuit 314 via two signal transmission lines 46, and a 
pedal rpm sensor 52 mounted as shown in Figure 6 is 
connected to tiie pedal rpm sensor input drcuit 315 via 
two signal transmission lines 56. 

A front gear sensor 60 niounted near one end of the 
bicycle handlebar is a ttiree-position rotary switch which 
is connected to the front gear sensor input circuit 316 
via three signal transmission lines 66. 67 and 68 and a 
ground wire 69. The front gear sensor 60 is coupled to 
a front gear shifting device (not shown) in order to 
detect the front gear in operation and supply tiie 
detected signal to the drcuit 316. 

A rear gear sensor 70 mounted near the other end 
of the bicycle handlebar is a nine-position rotary switch 
which is connected to the rear gear sensor input circuit 
317 via nine signal transmission lines 71 to 79 and a 
ground wire 79'. The rear gear sensor 70 is provided to 
detect the rear gear in operation and supply tfie 
detected signal to tiie drcuit 317. 

A key buttons box 80 provided near one end of the 
handlebar has two remote key buttons 81 and 82. The 
first key button 81 is provided for selecting the display- 
ing mode of tiie display 200 and the second key button 
82 is a start/stop key button for starting or stopping a 
function of the main unit 100. The key buttons box 80 is 
connected to the key buttons input drcuit 318 via two 
lines 83 and 84 and a ground wire 85. 

Next, the operation of the cycle computer compris- 
ing tfie above components will be described in the fol- 
lowing. 

When the main unit 1 00 is mounted on tiie bracket 
300, the contacts 170, 180 and 190 on the back of the 
main unit 100 are brought into contact with the contacts 
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370. 380 and 390 on the bracket 300. respectively, 
thereby making the primary microprocessor 1 10 in the 
main unit 100 and the secondary microprocessor 310 
buiit in the bracket 300 electrically connected. „ 

When a rider is riding a bicycle equipped with the s 
cycle computer according to the invention described 
above, a wheel speed signal detected by the wheel 
speed sensor 42 is transmitted to the wheel speed sen- 
sor input circuit 314 via lines 46 and then to the one-way 
parallel/serial signal converting circuit 320. Similarly, a io 
pedal rpm signal detected by the pedal rpm sensor 52 is 
supplied to the pedal rpm sensor input circuit 315 via 
lines 56 and then to the one-way parallel/serial signal 
converting circuit 320. 

In addition, a front gear shifting signal detected by is 
the front gear sensor 60 coupled to the front gear shift- 
ing device is transmitted to the front gear sensor input 
circuit 316 and then to the converting circuit 320. Like- 
wise, a rear gear shifting signal detected by the rear 
gear sensor 70 coupled to the rear gear shifting device 20 
is transmitted to the rear gear sensor input circuit 317 
and then to the converting circuit 320. 

A mode selecting signal is transmitted to the key 
buttons input circuit 318 and then to the converting cir- 
cuit 320 if the key button 81 of the key buttons box 80 is 25 
pressed. On the other hand, if the key button 82 is 
pressed, a start/stop signal is outputted from the key 
buttons box 80 and transmitted to the key buttons input 
circuit 318 and then to the converting circuit 320. 

Therefore, the one-way parallel/serial signal con- 30 
verting circuit 320 receives parallel input signals from 
the wheel speed sensor 42, the pedal rpni sensor 52. 
the front gear sensor 60, the rear gear sensor 70 and 
the key buttons box 80, and then converts the received 
parallel signals into a serial signal by means of paral- 35 
iel/seriai signal conversion. The serial signal obtained 
after the conversion is transmitted from the secondary 
microprocessor 310 to the primary microprocessor 100 
through the serial signal output terminal 390 of the 
former and the serial signal Input terminal 190 of the 40 
later. At the same time, the one-way parallel/serial sig- 
nal converting circuit 320 generates a synchronous 
clock signal which is transmitted to the primary micro- 
processor 100 through the synchronous clock signal 
output terminal 380 and the synchronous clock signal 45 
input terminal 180. 

The signals transmitted from the converting circuit 
320 of the secondary microprocessor 310 to the pri- 
mary microprocessor 110 are shown in Figure 9. The 
serial signal comprises a set of data including, for exam- so 
pie. BIT1 representing wheel speed data obtained from 
the wheel speed sensor 42. BIT2 representing pedal 
rpm data obtained from the pedal rpm sensor 52. BITS 
representing control data transmitted from the key but- 
tons tx>x 80, BIT4 representing front gear data obtained ss 
from the front gear sensor 60, BITS representing rear 
gear data obtained from the rear gear sensor 70, and so 
on. 



The primary microprocessor 110 performs identifi- 
cation, counting, calculation and other processes on the 
received data as shown in Figure 9, and displays the 
processed data requested by the rider on the display 
200 of the main unit 100. Two or more kinds of data can 
be displayed on the display 200 simultaneously. 

Since the signals supplied from the sensors 42, 52, 
60 and 70 and the key buttons box 80 are converted into 
a serial signal as shown in Figure 9 by the one-way par- 
allel/serial signal converting circuit 320 in the secondary 
microprocessor 310 built in the bracket 300 before 
transmitted to the primary microprocessor 110 in the 
main unit 100, only three pairs of contacts are needed 
for the electrical connection between the bracket 300 
and the main unit 100, that is. the pair of contacts 390 
and 1 90 tor transmitting the serial signal, the pair of con- 
tacts 380 and 180 for transmitting the synchronous 
dock signal, and the pair of contacts 370 and 1 70 for the 
ground wire. In other words, the main unit 100 is pro- 
vided with only three contacts 1 70, 1 80 and 1 90. There- 
fore, the cycle computer according to the embodiment 
of the invention comprises more sensors and hence 
provides more data when compared with the conven- 
tional cycle computer without increasing the number of 
contacts on the back of the main unit. CJonsequently, the 
construction of the main unit remains compact and sim- 
ple. 

In addition, with the separated key buttons box pro- 
vided near the handlebar of the bicycle and connected 
to the secondary microprocessor, the rider can select 
the displaying mode without moving his hands away 
from the handlek^r. 

Rgure 10 is a block diagram showing a cyde com- 
puter according to a second embodiment of the inven- 
tion. The cycle computer 1000A shown in Figure 10 is 
different from the cycle computer 1 000 shown in Figure 
8 in that the bracket 300 in which the secondary micro- 
processor 310 is built according to the first embodiment 
is omitted in the second embodiment. That is, in the 
second embodiment, the main unit 100 is directly 
mounted on the handlebar, and the secondary micro- 
processor 310 is built in a suitable part of the bicycle. 
The aforementioned sensors including the wheel speed 
sensor 42, the pedal rpm sensor 52, the front gear sen- 
sor 60 and the rear gear sensor 70 and the key buttons 
box 80 are connected with the secondary microproces- 
sor 310 via respective signal transmission lines 46. 56, 
66 to 69, 71 to 79' and 83 to 85 as described in the first 
embodiment. The secondary microprocessor 310 is 
then connected to the primary microprocessor 1 10 via 
three lines 371, 381 and 391. Similarly, signals as 
shown in Figure 9 are transmitted from a one-way paral- 
lel/serial signal converting circuit 320 in the secondary 
microprocessor 310 to the main unit 1 10 for processing 
and then the processed data are displayed on the dis- 
play 200 based on the displaying mode selected by the 
rider. 

Recently, electronic automatic gear shifting devices 
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have been developed. In such a device, a toique sensor 
is used to detect the torque exerted on the crank shaft 
and a microprocessor is used to determine whether the 
detected torque is higher than a predetermined value If 
the detected torque is higher than the predetermined 5 
value, it Indicates that the torque exerted on the crank 
shaft is too large, and hence a gearing-up is desired in 
order to reduce the load of the rkier. Accordingly, a con- 
trol signal for gearing-up is outputted from the micro- 
processor and transmitted to the electronic automatic ,0 
gear shifting device for performing the gearlng-up oper- 
ation. On the other hand, if the detected toipue is lower 
than the predetermined value, then a gearing^own Is 
desired. Similarly, a control signal for gearing-down is 
transmitted from the microprocessor to the electronic 75 
automatic gear shifting device for performing the gear- 
ing-down operation. 

The aforementioned electronic automatic gear 
shifting device has been practically used, and the micro- 
processor in such a device can be integrated with the 20 
primary microprocessor in the main unit of the cycle 
computer according to the invention. 

Rgure 11 is a block diagram showing a cycle com- 
puter according to a third embodiment of the invention 
In addition to the sensors described in the first embodi- 25 
ment. as shown in Figure 1 1. the cyde computer 1000B 
according to the third embodiment further comprises a 
torque sensor 150 for detecting the torque exerted on 
the CTank shaft. The detected signal outputted from the 
torque sensor 150 is transmitted" to a torque senso? 36 
input circurt 350 via lines 156. and then to a two-way 
parallel/serial signal converting drcuit 330 in the sec- 
ondary microprocessor 310 built in the bractet 300. The 
signal from the torque sensor 150 is converted together 
with signals from other sensors (42, 52, 60. 70) into a 35 
serial signal which is transmitted from the two-way par- 
allel/serial signal converting circuit 330 to the primary 
microprocessor 110 in the main unit 100 through the 
serial signal output terminal 390. The primary micro- 
processor no determines whether the torque exerted 40 
on the crank shaft is higher or lower than a predeter- 
mined value based on the signal obtained from the 
torque sensor 150. If it is determined that the torque is 
higher than the predetermined value, then the torque 
exerted on the crank shaft is too large, and hence a 4s 
geanng-up Is desired. Accordingly, a control signal is 
outputted from the primary microprocessor 110 and 
transmitted to the secondary microprocessor 310 which 
then outputs a control signal OP for gearing-up to a gear 
shifting mechanism 450 of an electronic automatic gear so 
shifting device 400 for performing the gearing-up opera- 
tion through signal transmission lines 336 and 456. On 
the other hand, if the torque is lower than the predeter- 
mined value, it indicates that a gearing-down is desired. 
Therefore, the primary microprocessor 110 outputs a 55 
control signal for gearing-down which is then transmit- 
ted to the gear shifting mechanism 450 of the electronic 
automatic gear shifting device 400 for performing the 



gearing-down operation. 

In this case, the control signals for gearing-up and 
gearing-down outputted from the primary microproces- 
sor 1 10 are transmitted to the secondary microproces- 
sor 310 via the existing lines 191 and 391 and the metal 
contacts 190 and 390. 

The cycle computer 1000B according to the thiid 
embodiment of the invention can share the same micro- 
processor with an existing electronic automatic gear 
shifting device, thereby increasing the function of the 
cycle computer. 

Figure 12 Is a block diagram showing a cyde com- 
puter according to a fourth embodiment of the invention 
The cyde computer lOOOC shown in Figure 12 is differ- 
ent from the cycle computer 1000B shown in Figure 11 
in that the bracket 300 is omitted. That is. in the fourth 
embodiment, the main unit 100 is directly mounted on 
the handlebar, and the secondary microprocessor 310 
IS built in a suitable part of the bicycle. The aforemen- 
tioned sensors induding the wheel speed sensor 42, 
the pedal rpm sensor 52. the front gear sensor 60. the 
rear gear sensor 70 and the torque sensor 150 and the 
key buttons box 80 are connected with the secondary 
microprocessor 310 via respective signal transmission 
lines 46. 55. 66 to 69. 71 to 79'. 156 and 83 to 85 as 
described in the third embodiment. The secondary 
microprocessor 310 is then connected to the primary 
microprocessor 110 via three lines 371. 381 and 391 
thereby achieving the same function as that described 
above In connection with the third embodiment 

Although In the four preferr^ embodiments 
described above, sensors for detecting the physiotogi- 
cal conditions of the rider and sensors for detecting the 
ambient conditions such as tiie temperature and the 
pressure are not incorporated therein, the addition of 
tfiese sensors and other sensors becomes apparent for 
tiiose skilled In the same field in the light of the teaching 
disclosed above. 

While the present Invention has been described 
above in detail in connection with its preferred embodi- 
ments, it Is to be understood tiiat the present invention 
IS not limited to the details of the illustrated embodi- 
ments, but may have various changes, modifications 
and improvements, which may occur to those skilled in 
tine art. without departing from the spirit and the scope 
of the present invention. 

Claims 

1 . A bicyde conputer for a bicycle comprising: 

a first processing unit (310) structured for 
mounting to tfie bicycle; 
the first processing unit (310) being arranged 
for connection with a plurality of sensors (42. 
52. 60, 70. 80) and for receiving sensor data iri 
parallel format outputted from the sensors; 
wherein the first processing unit (3 1 0) receives 
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the sensor data in parallel format and outputs 
data corresponding to the sensor data in serial 
format. 

2. A bicycle computer according to claim 1, further 

comprising: 

a main unit (100) for being detachabty mounted 
to the bicycle, having a second processing unit 
(1 1 0) and a display (200) ; 
wherein the second processing unit (110) 
receives the serial data outputted from the first 
processing unit (310) and processes the serial 
data for displaying on the display (200). 

3. A bicycle computer according to claim 2, further 
comprising a mounting bracket (300) for mounting 
on the bicycle on which bracket (300) the main unit 
(100) is detachabty mounted. 

4. A bicycle computer according to daim 3, wherein 
the first processing unit (310) is disposed within the 
mounting bracket (300). 

5. A bicycle computer for a bicycle comprising: 

a mounting bracket (300) for mounting the 
computer to the bicycle, wherein the bracket 
(300) includes a first processing unit^(3 10); 
a main unit housing including a second 
processing unit (110), wherein the main unit 
housing is detachabty mounted to the bracket 
(300); 

a sensor (42. 52, 60, 70, 80) for providing sen- 
sor data to the first processing unit (310): 
wherein the first processing unit (310) receives 
the sensor data and outputs data correspond- 
ing to the sensor data to the second processing 
unit (110). 

6. A bicycle computer according to one of claims 1 to 
5, wherein the first processing (310) unit includes a 
command output terminal (336) for outputting a 
control command. 

7. A bicycle computer according to claim 6, wherein 
the command output terminal is provkied for con- 
trolling a gear shift mechanism (450). 

8. A bicycle computer according to one of claims 2 to 
7, wherein the first processing unit (310) communi- 
cates the sensor data in serial format to the second 
processing unit (1 10) via a first contact provided on 
the main unit (100). 

9. A bicycle computer according to daim 8, wherein 
only a single first contact communicates the serial 
data from the first processing unit (310) to the sec- 
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ond processing unit (1 10). 

10. A bicycle computer according to claim 8 or 9 in 
combination with claim 6 or 7, wherein the second 
processing (110) unit communicates control infor- 
mation for outputting the control command via the 
first contact to the first processing unit (310). 

1 1. A bicyde computer according to one of claims 2 to 
10. wherein the first processing unit (310) gener- 
ates a synchronous clock signal which is communi- 
cated to the second processing (110) unit via a 
second contact provided on the main unit. 

12. A bicyde computer according to daim 11 wherein 
only a single second contact communicates the 
clock signal from the first processing unit to the sec- 
ond processing unit. 

13. A bicyde computer according to one of claims 2 to 

12. wherein a third contact is provided on the main 
unit (100) for communicating a ground signal from 
the first processing unit (310) to the second 
processing unit (1 10). 

14. A bicyde computer according to one of claims 1 to 

13. wherein the first processing unit (310) is 
arranged for connection with sensors which indude 
a wheel speed sensor or/and a pedal rpm sensor 
or/and a front gear sensor or/and a rear gear sen- 
sor or/and at least a sensor which is attached to a 
rider's body for detecting various physiofogical con- 
ditions of the rider. 



35 15. A bicyde computer for a bicycle comprising: 



a first processing (310) unit structured for 
mounting to the bicycle; 
a sensor (42. 52. 60. 70, 80) for provkJing sen- 
sor data to the first processing unit (31 0); 
wherein the first processing unit (310) receives 
the sensor data from the sensor and outputs 
data corresponding to the sensor data; 
a display (200); 

a second processing unit (110) for receiving 
the sensor data from the first processing unit 
(310) and for outputting display data to the dis- 
play (200); and 

wherein exactly three communication paths 
communicate signals from the first processing 
unit (310) to the second processing unit (110). 
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FIG.l FIG.2 
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